Abstract. Daily variations in serum concentrations of total and free corticosterone and corticosteroid-binding globulin (CBG) 
daily fluctuations but these appeared to be non-rhythmic in nature.
The % free corticosterone exhibited a diurnal rhythm with peak values occurring during the dark phase. When absolute concentrations of free corticosterone were calculated, the profile could be superimposed on that of total corticosterone with the zenith at the onset of the dark phase (17.00 h) and the nadir coinciding with the onset of light (05.00 h). These data suggest that the primary determinant of the rhythm in free corticosterone concentrations is the daily rhythm in total corticosterone.
In recent years, studies investigating the adrenocortical rhythm in rats have focused on the daily variation in total corticosterone concentrations (Allen & Kendall 1967; Krieger 1979; Swan et al. 1978 ; Wilson & Greer 1977) . All investigators agree that this hormone exhibits a rhythm in its concentration during a 24-h period, with peak levels occurring at the onset of darkness. It has been assumed that this diurnal rhythm in the concentration of total corticosterone is of physiolo¬ gical significance to the animal. However, a large proportion of circulating corticosterone is bound to corticosteroid-binding globulin (CBG) (Ballard 1979) . Since it is generally believed that biological activity is limited to the unbound form of this hormone (Ballard 1979) (Fig. 1A) were characterized by a maximum which occurred at the onset of darkness (17.00 h) and was maintained through the major portion of the dark phase, and a minimum coin¬ cident with the onset of light (05.00 h). This classical profile for total corticosterone has been reported previously in numerous studies (Allen & Kendall 1967; Krieger 1979; Swan et al. 1978; Wilson & Gréer 1977) .
The increase in total corticosterone concentra¬ tion from nadir to peak was approximately 13-fold (Fig. 1A) , which is considerably higher than the 3-to 6-fold increases reported in most other studies (Keller et Wilkinson et al. 1979 ). This discrepancy could be explained by the care taken in our animal handling procedure to minimize stress throughout the experiment. Since the ACTH rhythm parallels that of corticosterone in the rat (Krieger 1979 (Dunn et al. 1972; Keith et al. 1978) . As a result, slight stress would have a pronounced effect on corticosterone levels at nadir and a minimal effect on peak concentrations. The % of total corticosterone which was free also exhibited a modest rhythm during the period of study (Fig. 1C) The highest % of free corticoste¬ rone occurred during the dark phase of the light/ dark cycle while lowest values were reached during the light phase. When actual concentrations of free corticosterone were calculated, a dramatic daily rhythm emerged which could be superimposed on that of total corticosterone (Fig. 2) . This pattern is similar to that reported by Keller et al. (1966) . However, our highest concentration of free corti¬ costerone was approximately 5-fold higher than theirs and the magnitude of the peak/trough dif¬ ference was 13-fold in our study as compared with 4-fold in their study (Keller et al. 1966 As mentioned earlier, the unbound form of the hormone is generally regarded as the biologically active form (Ballard 1979 
